Aim: To describe the role, contribution and value of research nurses in New Zealand community-based or primary health care research. Background: Research nurses are increasingly recognised as having a key role in undertaking successful research in hospitals and clinical trial units however only limited work has been undertaken to examine their role in community-based research. Undertaking health research in the community has unique challenges particularly in relation to research design and recruitment and retention of participants. Methods: We describe four communitybased research projects involving research nurses, each with particular recruitment, retention and logistical problems. Vignettes are used to illustrate the role, contribution and value of research nurses in a diverse range of community research projects. Findings: The knowledge and skills used by research nurses in these projects included familiarity with communities, cultural competence, health care systems and practice philosophies and in particular with vulnerable populations. Their research actions and activities include competence with a broad range of research methodologies, organisational efficiency, familycentred approach, along with advocacy and flexibility. These are underpinned by nursing knowledge and clinical expertise contributing to an ability to work autonomously. These four projects demonstrate that research nurses in community-based research possess specific attributes which facilitate successful study development, implementation and outcome.
Introduction
Community-based health research differs from research based in institutional settings such as hospitals or clinical trials units. Fieldwork is undertaken in a variety of settings often using mixed methodologies including specific indigenous methodologies (Cram, 2001 ) with the research itself producing outcomes of more specific relevance to community and primary health care (Tapp and Dulin, 2010) . The success of community-based research relies on pragmatic yet ethical study design and skilled fieldwork including successfully recruiting from target populations (Velott et al., 2008; Goodyear-Smith et al., 2009) . These factors make community-based research more challenging than research in hospitals or similar settings where access to participants is relatively straightforward and data collection occurs in controlled environments (Bell-Syer and Klaber Moffett, 2000; Sellors et al., 2002; Foy, 2003) .
Nurses who make clinical research their area of specialist practice are at the same time both health professionals and researchers (Mueller and Mamo, 2000; Becze, 2010; New Zealand Nurses Organisation, 2010) . In hospital or similar settings they may specialise in one clinical area (eg, women's health) and work on sequential research projects, or in using one methodology [eg, randomised control trials (RCT)] and covering a number of clinical areas (Mais, 2006; Rickard et al., 2006; Nagel et al., 2010) . Nurses with these backgrounds are usually members of interdisciplinary research teams. They develop and contribute advanced skills in research design and clinical techniques particular to research projects, frequently adopting the role as project manager (Bell, 2009) .
There is strong evidence supporting the effectiveness of research nurses in hospital and similar settings (Rabins et al., 2000; Kenkre and Chatfield, 2004; Stephens-Lloyd, 2004; Best, 2005; Mori et al., 2007; Bell, 2009) but little is known about the role of research nurses in community-based research (Miller et al., 2003; Rendell et al., 2007; Velott et al., 2008) . This paper aims to describe the role, contribution and value of research nurses in community-based research. It outlines four New Zealand (NZ) Health and Disability Ethics Committee approved community-based projects involving the contribution of research nurses.
A brief overview of the research area and the particular study is provided. This is followed by a description of the role of the research nurse and strategies used to meet a range of challenges, each illustrated with a vignette.
Community-based research involving indigenous peoples (Mā ori)
Since the 18th century, NZ-based research has historically been conducted 'on' rather than 'with' Māori (the indigenous people of NZ). This involves a positivist or western approach, which imposes its own set of values and conceptualisations that differ from Indigenous ways of collecting and creating knowledge (Bishop and Glynn, 1999; Smith, 1999) . This approach has often resulted in findings being framed using a 'deficit' model, and has left Māori with a deep distrust of, and unwillingness to participate in research (Bishop, 1998) . Researching in Māori communities has often been associated with suspicion due to disrespect for cultural protocols; incorrect interpretation of results and lack of dissemination of results to the communities involved (Cunningham, 2000) .
The concept of cultural safety, originating in NZ within nursing in the 1980s, was developed by Irihapiti Ramsden as a direct response to addressing health inequalities for Māori (Ramsden, 1989) . Cultural safety recognises the bi-cultural nature of clinical practice for NZ health professionals and acknowledges the validity of Māori beliefs and values in the healthcare context alongside the bio-medical model (DeSouza, 2008; Woods, 2010; Doutrich et al., 2012) .
In the 1990s Kaupapa Māori Research (KMR) emerged in the health research arena as a contemporary discourse, directly arising from Māori lived realities and experiences (Smith, 1999) . The principles of KMR relate to issues such as ownership of knowledge, culture and the desire for self-determination in all phases of the research process, including recruitment of participants, ensuring that:
"…everyone who is connected with the research project is enriched, empowered, enlightened and glad to have been part of it". (Mead, 2003: 318) .
Project: The Pukapuka Hauora Asthma Study
The Pukapuka Hauora project employed a longitudinal, qualitative design to explore Māori parents' perspectives of managing their children with asthma in Aotearoa NZ. The project aimed to provide an in-depth understanding of issues currently facing Māori parents including the challenges, successes, and beliefs about asthma management held by the families and the wider Māori community.
A KMR study was developed, conducted and led by a Māori research nurse (B.J.) over a threeResearching in the community 225 year period during which, and in collaboration with a Māori Health Provider, 32 families were recruited . To capture seasonal variations, four semi-structured interviews were conducted over a 12-month period. Additional data collection used a range of tools such as 'Photovoice' (Catalani and Minkler, 2010) , lung drawings and a structured health questionnaire which augmented these interviews and provided a holistic picture of the asthma management. Interpretive phenomenological analysis (Larkin et al., 2006) , underpinned by KMR, was used as the method of analysing the data (Jones et al., 2010) .
Challenges and strategies
While a number of Māori researchers have described principles underpinning KMR methodologies (Smith, 1999; Cram et al., 2003) , the implementation of these principles has not been well documented. The Pukapuka Hauora project focused on the practical application of these principles and in particular the role of a Māori research nurse and in doing so resulted in the development of a Whānau Tuatahi (Family Centred) framework to guide other researchers undertaking research with Māori. The core concepts (Box 1) of: Whakawhirinaki (trust); Whakawhānaungatanga (building relationships); Whakamana (empowerment); Ngāwari (flexibility); Utu (reciprocity); and Hurihuringa (reflexivity), highlighted the particular value of a Māori research nurse to the success of the project (Jones et al., 2010) In addition, Māori communities consist of a wide diversity of Māori peoples, each with distinct Box 1 'Whā nau Tuatahi' Framework illustrating key Mā ori concepts for community-based research (Jones et al., 2010) 
Concept
Research nurses role Whakawhirinaki (trust) A nurse-led approach to a Māori health provider established a connection with the community and demonstrated that the research team was both trustworthy and genuinely interested in meaningful consultation. This face-to-face approach involved learning about the community before explaining the purpose of the study (Walker et al., 2006) . Permission to conduct the research was then sought and specific protocols and issues such as preferred methods for recruiting were incorporated into the design of the project Whakawhanaungatanga (building relationships)
Developing and maintaining on-going involvement with the community was a key focus for the nurse. This was dependent on a mutually respected relationship with the Māori community nurses who were the 'culturally-based' interface between the research team and the community. This relationship provided an effective way of introducing the research nurse and at the same time providing support for potential participants (Boulton et al., 2009) . Before the project began the research nurse accompanied nurses from a Māori Health Provider on home visits in order to learn local customs, protocols and culturally acceptable approaches to recruitment Whakamana (empowerment)
The research nurse, with expertise in patient-centred care, was well placed to support families in health-related decision-making including validating successful asthma management and providing advice when needed Ngāwari (flexibility) Flexibility in this context allowed participants to define their own terms about where, when and with whom they would conduct the interviews. The research nurse, familiar with community nursing practices, respected various cultural practices and provided times and venues that would suit the busy lives of participants Utu (reciprocity)
Many participants wanted to discuss issues that were impacting on them and their families before addressing the research agenda. A nursing background proved invaluable to contextualise parents' concerns; provide informed responses to their health-related questions; and arrange referrals to other health professionals as required Hurihuringa (reflexivity)
It was vital to ensure that the involvement of researchers in the community was viewed as positive and that the resulting analysis and interpretations were an accurate reflection of a Māori world view. Nurses have a professional responsibility to maintain reflective practice which aligns well with this need. The research nurse was uniquely suited to feedback interpretations of the preceding interview to the participants at follow-up visits to ensure correct understanding and emphasis.
protocols and procedures that may vary from one Iwi (tribe) to another. The research nurse needed to have an understanding of this multiplicity and be able to respond to the diversity of each participant (see Vignette one). This enabled on-going trust between participants, whānau and research nurses. Another critical element of maintaining whakawhirinaki (trust) and credibility in the eyes of the participant was to be able to demonstrate a clinical understanding of the disease process, medication uses and side effects, along with health system processes in response to matters raised by participants. Furthermore, knowledge exchange (including clinical advice) was a way of embodying the principle of Utu (reciprocity) and was an expectation of the Māori community. The complex nature of researching chronic illness such as asthma also requires the expertise of the research nurse to use clinical judgement while in the field to assess and negotiate appropriate referrals within a somewhat difficult to navigate health system. (McEldowney and Connor, 2011) . This Māori-centred approach was welcomed and endorsed by families in the Māori community as evidenced by participant feedback and the hundred per cent retention rate for the duration of the study. (Jones et al., 2010) .
Community-based research involving young children
The involvement of young children in communitybased longitudinal studies poses unique challenges which endure throughout the research project.
Research with this vulnerable group must comply with very specific ethical and legal requirements relating to the capacity of children to make decisions and the associated roles and responsibilities of their parents or guardians (Diekema, 2006; Powell and Smith, 2006; Knox and Burkhart, 2007; Christian et al., 2010) . The process of recruitment and retention in a longitudinal study is made more complex by the evolving capacity of the child to make decisions [Children's Hospitals Australasia and the Paediatric Society of Aotearoa New Zealand (CHAPSANZ), 2010]. As a child matures, there are increasingly complex and competing demands: the child to express their individual rights, the parents' desire to contribute to research, the researchers' need to keep the child's best interest as a primary concern (Ministry of Health, 1998; CHAPSANZ, 2010) . Parents and researchers must also be aware of possible power imbalances and coercion (Edwards and McNamee, 2005; Powell and Smith, 2006;  Vignette One
During my second interview, Mrs Maraea raised concerns about her six-year-old son Tama often missing school days due to his asthma. He was falling behind with his school work and requiring more frequent visits to the after hours or emergency doctor. We had discussed the preventative and acute management of his asthma, and it was clear that Tama's asthma was generally well-controlled at home, however from the history it became evident to me that there was a pattern of his symptoms worsening during school semesters. Our interviews had included discussion regarding medications and asthma triggers such as the environment, pollens, dust and mould, etc., and Mrs Maraea had an excellent understanding of these. Discussion about specific conditions in the school revealed Tama did not have easy access to his inhalers (school policy kept all medications in the main office) and he was too shy to ask to use them due to teasing by some of his peers.
With agreement from Mrs Maraea I arranged a referral to a local Māori Asthma Service to deliver a school-based, asthma education package including school staff, Mrs Maraea, Tama and his classmates. Six months later I was met by an excited mother saying that Tama had not missed any school days and his asthma had been well controlled over that period. She explained how the nurse had provided asthma training to Tama's teacher as well as his whole class, so they all supported Tama in recognising any early signs of asthma, and the school also allowed Tama to keep his medication in the class room. A three-month follow-up interview confirmed that Tama had remained well with no further school days missed due to asthma.
Researching in the community 227 Singh, 2010) . All these tensions must be taken into account whilst at the same time seeking to fulfil the requirements of the research project.
Project: The Probiotic Study
A RCT of effects of probiotics on development of atopy and allergic disease in early childhood (The Probiotic Study) was a community-based longitudinal double-blind placebo RCT involving children less than seven years old, which tested an intervention to prevent the development of allergic disease. The intervention was either oral probiotic or placebo given to the mother during pregnancy and lactation and also given to the child for the first two years of life (Wickens et al., 2008; .
Research nurses (B.J., C.B.) have been involved over a seven year study period. They initially recruited the mothers of index children (before birth) and made frequent research visits over the first two years of the child's life and then single follow-up study visits at four and six years of age.
While the initial study intervention (taking probiotics/placebo) had the potential to benefit the child, the low risk, follow-up procedures included in the two, four and six year visits to assess the study outcomes had no direct benefit for the majority of the children. Furthermore, some procedures (eg, skin prick testing and blood tests) while low risk, occasionally cause discomfort and children are often apprehensive before these begin.
Challenges and strategies
Central to the success of this research was the design and enactment of legal, ethical and childfriendly protocols and the processes for the provision of information, gaining consent and collecting data.
In this study the research nurses utilised a broad range of knowledge and skills to provide information for parents in addition to, gaining and later regaining informed consent from parents (see Vignette two). Throughout the study it was also important to acknowledge the evolving capacity of the young child. By the four-and six-year followup visits this increasingly involved gaining assent from the child at each stage of the research visit.
Participant retention over the seven years has been high, with questionnaire data collected at age 6 for 89.03% of the infants who were eligible at birth. (Wickens et al., 2013) One factor contributing to this commitment was the ongoing relationship with the key research nurses in the study enabling parents to deepen their trust and commitment to the research process.
Community-based research involving highly sensitive issues (mental health) Society's negative perceptions and stigma about mental illness create significant challenges when establishing a protocol for community-based mental health research. People with mental illness may not recognise or admit they are unwell, and may continue to deny this once diagnosed, let alone agree to enter a research study of which their mental state is the focus (Corrigan, 2004; Woodall et al., 2011) . They may also be concerned that involvement in a study will cause them distress, to relapse or that participation may impede their recovery (Woodall et al., 2010) .
Access to potential participants through general practice settings in any community-based research is a two-step process. The first step is to recruit the general practice through interested GPs and the second step is to work with GPs to identify and approach potential participants (Bower, 2009) . As well as general concerns about lack of time and workload pressures, some GPs specifically decline to recruit participants to mental health research due to lack of perceived relevance of the research to their clinical practice, or concerns for their patients as participants (Hummers-Pradier et al., 2008) .
Project: The Antidepressant Cessation Trial (ACT)
The ACT is a study based in three geographical regions. The study is a triple blinded RCT in which participants recruited by GPs entered one of two arms; either continuing their medication or tapering to placebo.
After an initial approach to the general practice by the principal investigator, research nurses (including S.V.) have been involved in the recruitment of GPs and study participants as well as the refinement and implementation of study procedures. The research nurses used general practice electronic practice management systems to identify potential participants whose suitability was assessed by each GP before being sent study invitation letters from their GP. Following a favourable response the respondents were then screened for eligibility by the research nurses. Once in the study, research nurses interviewed participants over an 18-month period. Participants were seen four times during the first month, and thereafter at three monthly intervals with a mental health assessment being completed on each occasion.
Challenges and strategies
Mental health studies are difficult to undertake in any setting (Corrigan, 2000) . It is challenging to recruit when both GPs and potential participants for documented reasons are disinclined to take part (Zullino et al., 2003; Furimsky et al., 2008) . In this study research nurses were aware of reluctance by both parties and worked to form effective, strong and trusting relationships with both parties (see vignette three).
Research nurses had a key role in communicating clearly about the study. This included giving information about participation, risks and benefits and ensuring questions and concerns about the study were addressed. Similarly they made sure the ethical requirements for informed consent were met and revisited as the study progressed.
Research nurses had clinical and research responsibilities to the referring GP, the participant and the research team. Research nurses were endorsed to use their own clinical judgement over and above standard psychiatric rating scales if they had clinical concerns. This included an assessment of each participant's mental health status and consultation with clinical members of the research team if indicated. In response they made autonomous clinical decisions and when necessary actioned further referrals back to GP.
Data collection of naturally occurring interactions between individuals and health professionals
Consultations between a patient and a health professional are generally considered private or privileged conversations with content potentially delicate, sensitive or distressing. Therefore asking patients to have their consultations recorded for viewing and study by researchers at a later date is a significant request. As well, health professionals have concerns that their professional attitudes, actions and clinical judgement may be opened up to unwelcome scrutiny. It is an undertaking which requires careful planning, rigorous study procedures,
Vignette Two
During a phone call explaining the six year follow-up study, I quickly became aware that the family faced significant challenges with their daughter, Debbie. She was finding primary school difficult and the parents were stressed. I focused on their concerns, acknowledging their challenges. Then I explained that the visit was long and complex. It involved pre-collection of a faecal sample, questionnaires, spirometry, exhaled nitric oxide (eNO) measures, allergy skin prick testing, swabs, eczema skin checks and blood tests. For some families offering partial study involvement was an important option. I thought they may decline further involvement. However, the parents were keen to continue and a collaborative plan was developed to meet Debbie's needs. The visit was planned for Debbie's best time of day, in the family home where they felt most secure, and with a specific support person. We prioritised specific study measures and not others. The skin prick testing procedure required the parents to be well prepared and together using appropriate language we sought Debbie's assent. We first demonstrated the measures on an adult. We aimed just to try the eNO and spirometry, and the parents were made aware that these measures are difficult for most six year olds and not always successful. This approach prepared the parents, encouraged them to affirm effort, and not to pressurise Debbie.
The visit was very successful with Debbie saying she enjoyed the visits. She attempted each procedure except for the skin prick testing and this decision was respected.
Feedback from the parents revealed Debbie was extremely proud of herself, and enjoyed giving 'news' to her school class the following day. She showed her certificate/sticker chart from the visit and demonstrated the breathing techniques she learned when doing spirometry.
and an ability to respond simply, clearly and honestly to participant questions (Rushmer et al., 2011) .
Project: Communication in General Practice
The aim of the Diabetes Tracking Study was to help researchers and primary health care teams better understand communication processes in chronic care conditions such as diabetes. It involved recruiting a number of newly diagnosed patients with diabetes and video-recording all their interactions with health professionals for a period of six months.
Research nurses have been instrumental in developing the methodology used, which evolved through a series of health communication studies conducted between 2003 and 2011 by the Applied Research on Communication in Health (ARCH) group (Dowell et al., 2007; Dew et al., 2010) . The nurses (L.M., S.V.) were involved in study design, ethics application, recruitment and retention of participants (both health professionals and patients), video recording consultations, data management, analysis and dissemination of results (Dowell et al., 2007) .
Challenges and strategies
Successful recruitment to studies of this kind depends on the research nurse (L.M.) proactively attending to very real concerns that participants (both health professional and patient) might have (Rushmer et al., 2011) . These concerns include worries about confidentiality, informed consent, anonymity, how the data will be used, disruption to normal work, and whether or not people will act normally when they are being video-recorded (see vignette four).
Preparation and teamwork was very important. Being involved in the project from the beginning allowed the research nurses to discuss what was practical, ethical and realistic in clinical settings. This sometimes led to refining the research procedures with some of the original ideas for data collection being adapted to the specific context.
Before starting the fieldwork the research nurse took time to establish effective relationships with health practitioners taking part, and became thoroughly confident with the recording equipment. This ensured the fieldwork went smoothly, unobtrusively and with minimal disruption to the everyday running of the medical practice. More importantly, the participants did not detect any nervousness or anxiety from the research nurse so were able to relax and the consultations proceeded in a typical manner.
The research nurse was the key person who assured participants about data confidentiality, respectful use of data and how the data was interpreted and reported. As such she was the link between participants, data and the research team.
A key feature of the methodology lay in giving participants maximum control over data collection. This meant that health professional participants Vignette Three I saw Jane Brown at a routine study assessment where standard psychiatric scales were administered. While she did not meet criteria for depression she had some symptoms of depression including low mood, however I realised this may be influenced by a persisting flu-like illness for the past two weeks and encouraged her to keep in close touch. Three days later she phoned me after-hours on the 24-hour study number with additional concerns.
In talking to her about how she was feeling I assessed that her mood had deteriorated rapidly to the extent that she wanted to stay in bed all day, was tearful, had no appetite or energy, but had no suicidal thoughts. I advised Jane to see her GP that day and checked she knew how to do this. Jane went on to visit the GP. The GP rang me and requested a 'code break' to reveal which study arm Jane was in. The code was broken by a GP independent to the research who then communicated directly with Jane's GP.
The GP re-prescribed the anti-depressant medication and also diagnosed a chest infection. An assessment using standard psychiatric scales confirmed my clinical assessment of moderately severe depression. As per study protocol Jane formally exited the study although continued to complete study requirements. When I saw Jane two weeks later, I was pleased to find her mood had improved and a further phone call a month later confirmed she was feeling well and undertaking all her social commitments. chose a time for data collection that suited them best, and all participants (both health professionals and patients) were reminded that they could stop the recording at any stage without needing to give a reason. After each recording, participants were thanked and asked briefly if they felt comfortable about the process. 'Thanks very much. Was that ok? Are you happy for us to keep that recording?' Very often patients seemed almost surprised to be asked and replied 'Oh I forgot it [the camera] was there'.
Discussion
Research nurses played a central role in each of these four community-based research projects. They drew on a unique combination of professional knowledge, skills and attitudes to facilitate the success of the research. This combination included an understanding of the broad context, and complexity of health care and health care delivery in the community. In particular they used knowledge of health conditions, family well-being, psychological responses to health concerns and cultural context. This was combined with an understanding of the research process, methodological challenges, ethical frameworks and relevant professional legislation.
Like their hospital based research nurse colleagues, research nurses are well prepared to independently perform a broad range of research activities in community settings (Pick et al., 2011) . Key activities in these four projects involved the explanation of methodologically complicated studies; gaining participant consent; employing a range of clinical assessment tools and standardised research instruments, utilising advanced information and technology skills as well as undertaking data management and analysis. In the conduct of these projects, the research nurses employed communication strategies to negotiate complex relationships. These skills enabled them to accommodate particular participant health needs especially those of indigenous peoples or those with sensitive health issues.
Research nurses should be involved in all aspects of a study including inception, design, testing, fieldwork, analysis and interpretation and dissemination of results. In addition, they are well placed to advocate and negotiate for participants to ensure that the research demands are reasonable (De Maeseneer et al., 2003; Mold and Peterson, 2005) . This commitment enables development of a robust study design aimed to offer reciprocity to the participant, increase knowledge and ultimately benefit individual health care or health care delivery.
The studies described in this paper demonstrate that research nurses are able to discern what is likely to facilitate successful recruitment as well as acceptable study procedures using a strong awareness of legislative and ethical principles, cultural safety and professional skills of communication (Loh et al., 2002) . This is a significant advantage when working with participants who are indigenous, vulnerable or who experience health disadvantages (Harris et al., 2006; . Representation of such participant groups is critical to robust research datasets but are often absent or underrepresented (Robson and Harris, 2007) .
Some projects demonstrated community-based research nurses using the two-stage recruitment strategy. They initially worked with individual GPs to recruit general practices into a research study and then built up personal, trusted and on-going relationships in each practice (Goodyear-Smith et al., 2009) . A variety of complex computer programme/ Vignette Four During one round of data collection I arrived at a general practice and greeted the receptionist. The receptionist recognised me and knew that I had arrived to do some recording. She waved me through to the GP; who had previously agreed to participate on that day. The GP glanced up from her desk, her shoulders sagged and she gave an imploring painful, half apologetic smile. 'Not a good day for it?' I asked, while lowering my bundles of recording equipment. She hesitated and I quickly suggested: 'Shall we try next week?' She readily agreed and the subsequent re-arranged recording went smoothly. Sensing cues from participants, then responding swiftly and flexibly while maintaining a focus on achieving the goals of the research project, was important for this project and strategically for future projects.
software and audio/video recording technologies were used in these projects. For example, to identify potential participants from electronic data bases, to record interactions within consultations and to utilise appropriate technology for testing and measuring procedures.
In community-based research, field-work is usually isolated from the institutional or academic environment and/or the general practice team. To implement research procedures in participants' homes requires skill in making safety and risk assessments and the confidence to work remotely from the research team and associated clinicians (University of Otago, 2012). Research nurses draw on professional skills to ensure a safe working environment and to make flexible decisions about their own and the participant's safety (Williams et al., 1992) .
The role of researcher and health professional although a difficult nexus (Richards and Schwartz, 2002) is also a strength. This strength is particularly evident when the research includes sensitive topics such as mental health or working with vulnerable populations such as with children or when professional judgement is required; for example when participants enquire about health concerns or appear unwell unwell (Areán and GallagherThompson, 1996) . Mutual trust and endorsement from the research team is essential as research nurses need to act flexibly and autonomously on the team's behalf to make decisions as required. Regular debriefing as the fieldwork progresses is vital.
Summary
The research nurse brings a rare combination of clinical, communication, cultural and technological abilities along with well-honed research skills. The projects reported in this paper although small in number and size demonstrate the breadth of skills nurses contribute to community-based research. Involving research nurses facilitates high-quality research. Further study is required to describe the range and scope of community-based research nurse practice and the ideal model of education and skill preparation required to support it.
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